Introduction
By 2030, 20% of the US population will consist of women over 65 years of age. 1 This population demographic has significant implications for breast, cervical, and colorectal cancer incidence and mortality. The rates of breast and colorectal cancers increase with age, and there is general consensus that the incidence of cervical cancer in older women is almost entirely confined to the unscreened and underscreened. 2 The median age at diagnosis for most cancers is 68 years. 3 Additionally, a woman's age can determine whether perceives herself to be at risk or she receives a recommendation from a health care provider to obtain a screening procedure or be clinically examined. As such, attention to cancer control efforts to serve older women and reduce the burden of cancer is critical. 4 Too little attention has been given to the topic of cancer in older people. 3 Substantial evidence shows that mortality from all these cancers can be reduced through detection and early treatment. In spite of the efficacy of the recommended practices and Medicare coverage for many of the screening procedures,a number of barriers among older women have been identified. Additionally, the practice of early detection occurs less often in minority, elderly, less educated, and poor women. Although screening guidelines recommend periodic testing for adults aged 50 and older, a number of studies report that these tests are underused among this population. For older women, timely use of preventive practices such as mammography, Pap smears, and colorectal screening critical to reducing mortality depends on effective intervention studies that target cancer control.
The Johns Hopkins Bloomberg School of Public Health and the Centers for Medicare and Medicaid Services collaborated to identify interventions that could be replicated to affect behavior change in adults 50 years of age or older. This project, called the "Healthy Behaviors Project," focused on a number of health conditions such as diabetes, falls, and certain cancers that affect many aging Americans. In this paper, we describe published studies that target cancer-screening interventions for breast, cervical, and colorectal cancers.
The goal of our study was to identify communitybased screening interventions and to assess the overall quality of the work conducted to date. Literature searches were conducted in two phases: phase 1 was to accommodate the original contract, and phase 2 was to update the search for publication. The two phases of the search employed identical search strategies in terms of keyword terminology, combinations of terms, and databases. Additionally, we used the same researchers, criteria for abstract review and evaluation, and coding of information from the articles. However, because reliability of abstract selection was demonstrated during phase 1, abstracts in phase 2 were screened initially by the second author.
Methods

Selection of the Literature Prior to 2000
The process for selecting articles for review included electronic database searches using keywords related to each type of cancer screening behavior, review of titles and abstracts identified through the searches, and a detailed review and abstraction of selected articles. The search strategies according to keywords for the three entities are listed in Table 1 . Databases searched included MEDLINE, CancerLit, and PsycINFO. The searches included articles published before and in 2000. A total of 1,562 nonduplicate articles were identified. Those determined to be outside the scope of the project were excluded from further consideration. Of these, we deleted 558 articles (37.7%) for being unrelated to the literature search goals. Those focusing only on interventions for younger-aged women (<50 years of age) were deleted. We also excluded studies that used patient samples from physician offices, clinics, hospitals, or health maintenance organizations without an outreach component, studies that reported only program descriptions or baseline or interim results, and those that did not include routine screening.
Abstracts of selected articles were reviewed and coded. Two researchers reviewed a minimum of 10% of the abstracts to ensure interrater reliability. A total of 156 abstracts were identified as potentially representing community-based interventions. Copies of all behavioral (n = 134) and knowledge and attitude (n = 22) intervention papers were obtained. From the 156 intervention studies, 112 (71.8%) were found to be appropriate for inclusion in this review. These interventions included a mixture of clinical and community interventions. Clinical interventions were included if they used outreach strategies to generate women's use of screening services. 
Selection of the Literature Between 2000 and April 2003
An additional literature review was conducted in April 2003 using the same search terms and abstract retrieval procedure utilized for the period prior to 2000. In this phase, we first developed a list of 4,179 potential articles: 1,397 breast, 1,677 cervical, and 1,105 colorectal. All abstracts that appeared to be community-based interventions were again initially reviewed by the second author: 202 breast, 346 cervical, and 49 colorectal. After deleting duplicate entries, the first and second authors rated each abstract as to whether it represented a community-based intervention. This review process left a total of 44 studies published in this set as representing community-based interventions: 27 breast, 8 cervical, 5 colorectal, and 4 breast and cervical. This is not an exhaustive review of all interventions for the time periods but reflects a range of designs that are representative of the literature. Descriptions of the final 156 studies, as well as citation information, are presented in Table 2 . Coding key used to classify the major methodological approaches identified in the study design and interventions: EC = education within community, EW = education within site, FOBT = fecal occult blood test, HE = health education, L = letter or some form of mailing, LW = lay worker, M = mammogram, MM = mass media, NA = not available, NR = not reported, O = other methods not clearly identified or do not fit within one of the other coding designations (eg, advisory boards, physical examinations, role models, volunteers), P = Pap smear, PE = provider education, PP = pre/post, R = referral, RA = randomized, S/I = survey or interview, T = telephone counseling or follow-up. Table 3 . More than half of the studies used randomization procedures (60.3%) or pre-post measures (53.2%), but only 30.8% used both design features. Cervical cancer studies (81.1%) and combined cervical and breast studies (87.5%) had higher rates of pre-post designs (chi-square = 38.93; df = 3; P = .000) than did breast (53.6%) and colorectal (9.7%). Breast cancer studies (75.0%; chi-square = 16.87; df = 3; P = .001) had higher rates of randomization than did combined breast and cervical (62.5%), cervical (37.8%), and colorectal (48.4%). Most (78.2%) reported significant intervention effects. We also reviewed study characteristics over time, according to publication date: 1980-1994 (n = 44), 1995-1999 (n = 68), and 2000-2003 (n = 44). As shown in Table 4 , there were significant associations between time period and study characteristics. Use of a pre-post design increased from 31.8% to 55.95% to 70.5% over the three periods (chi-square = 13.54; df = 2; P = 001). Use of randomization also increased from 52.3% to 55.9% to 60.3% during the same time period (chi-square = 5.71; df = 2; P = .058). Intervention effects increased from 80.0% to 80.6% to 83.7% (chi-square = .232; df = 2; P = NS).
Types of Interventions:
The context of communitybased cancer screening interventions in this project refers to programs and clinical services that either take place in community settings or include outreach strategies designed to reach older populations and engage them in health-promoting behaviors.
Promotion of breast, cervical and colorectal cancer screening was commonly implemented through three approaches. The majority (41.0%) of interventions used some form of letters that were either mailed or issued to study participants. These interventions usually start with a provider-based sample of individuals and then use mailed invitations or reminder prompts to draw patients in for screening. Inclusion of a community educational component (28.8%) was the second most cited component, followed by the use of surveys and interviews (27.6%), as part of an assessment strategy or an educational or counseling activity. Educational components occur in many forms but typically consist of workshops with presentations along with distribution of materials on cancer screening. As part of community education programs, pre-and post-test surveys assess knowledge and attitudes and, in randomized samples, determine differences between the intervention and control groups. The use of Pap smears (5.8%) and referrals (3.2%) were the least frequently cited components. Types of interventions are listed in Table 5 2) * N = 150; significance levels could not be determined for 6 studies. Intervention Studies for Breast, Cervical and Colorectal Cancer Prevention Breast: As can be seen in Table 2 , 60 (75.0%) of the 80 breast cancer prevention studies included some randomization of the study population to possible interventions. Pre-and post-tests were used in 43 (53.6%) of the studies, and positive effects were reported in 68 (85.0%). The majority of studies (90.0%) were conducted in the United States, and several included clinical interventions with outreach components such as tailored letters of invitation and chart reminders to schedule mammography screening. Community programs with referrals for screening were another widely promoted form of intervention. Few studies utilized a theoretical model as the basis for their study or educational intervention component. For those that did, the Health Belief Model (HBM) was mentioned most frequently. In most of the studies reviewed, the HBM was used to assess individual susceptibility and severity of developing cancer, determine the likelihood to get screened, and weigh the benefits and barriers to screening participation.
Cervical: With respect to the 37 cervical cancer screening studies, 14 (37.8%) were randomized, 30 (81.1%) included pre and posts measures, and 27 (75.0%) of 36 reported positive effects. The most commonly noted interventions used a combination of outreach community strategies and clinic-based in-reach strategies (general practitioner training). These interventions were associated with increases in cervical cancer knowledge, decreases in perceived barriers, and overall increases in the utilization of Pap smear screening programs. Though few, those that used some theoretical framework in developing the interventions were able to incorporate the unique needs of the population while also addressing women's individual barriers to screening.
Colorectal:
Of 31 behavioral interventions reviewed, 15 (48.4%) were randomized, 3 (9.7%) included pre-and post-tests, and 23 (88.4%) of 26 reported positive effects. Single interventions, also commonly referred to as "one shot" approaches, accounted for the largest percentage of the cancer screening interventions featured (n = 7; 23%). This approach consisted primarily of a mass media campaign followed by the distribution of fecal occult blood test (FOBT) kits. The randomized control trials and comparison studies employed the standard care method: receipt of an FOBT kit. Overall, these studies showed positive findings when more than one strategy was used along with the standard of care method.
Lessons Learned From the Intervention Studies
There are strong similarities in the intervention strengths and weaknesses cited across the three types of cancer. Below is a summary of nine issues that cut across research areas. These issues reflect components of both clinic (outreach) and community-based interventions that we believe are essential to consider when developing programs, and they are similar to descriptions of best practices found in the literature reviewed for this study. 5 Each of these nine issues is summarized below.
Lesson 1: Develop Theory-based Interventions
The literature regarding behavior change offers such a broad array of theories that it may seem bewildering to interventionists who are not trained in the field. However, the single most important mistake found in the literature reviewed in this project was the lack of appreciation for the critical nature of theory. There are four key reasons why theory is essential to intervention studies: (1) theories provide an orderly way of thinking about behavior change, (2) theories provide a "common language" among researchers and practitioners, (3) theories provide testable hypotheses about behavior change, and (4) theories guide the development and evaluation of interventions. At the most basic level, theory is needed for the adequate planning, evaluation, and interpretation of interventions.
Lesson 2: Develop Culturally Sensitive and Appropriate Interventions
A second weakness found in many of the studies is that they did not assess the cultural appropriateness of their interventions. Problems can arise around many issues. For example, wording of study materials may miss the mark because of mistranslation of a term into another language or the use of terminology that has different meanings in the targeted group. Visual aids may not depict culturally relevant stimuli. Intervention staff may not be credible or trustworthy in the eyes of the target group. It is important to be sensitive to cultural differences and to include experts, ie, community members, in the development of the intervention and all materials related to it.
Lesson 3: Use Community Involvement in the Development of the Interventions
A third major weakness of many of the intervention studies is that they failed to integrate the needs, perspectives, and lifestyles of the targeted communities into the design and planning of the projects. Communities can be involved in every phase of intervention development through such activities as assessing needs, building partnerships, and forming alliances with key stakeholder groups.
Lesson 4: Gain Health Care Provider Involvement
Whether interventions are community-focused or clinical, it is essential to garner the support and participation of local health care providers. Few factors would be more detrimental to the credibility of an intervention than to create a need for a service that cannot be met or is not considered important by the local providers.
Lesson 5: Use a Strong Research Design
The fifth major factor that leads to failure of interventions, in addition to lack of a theoretical underpinning, is a weak methodological design. Prominent design shortcomings in the studies reviewed included lack of baseline data, absence of a control or comparison group, no random assignment or longitudinal data, inadequate sample size, lack of pre-testing of the intervention, failure to select appropriate sources to carry out the intervention, and failure to match the nature of the intervention to the target audience or health care issue. While there was an improvement in the number of breast and cervical studies using pre-post and randomized designs, this was not the case for colorectal studies.
Lesson 6: Use Research Methods That Allow for Population-Specific Information in the Development and Testing of the Intervention
The overall research design should include a component that allows formal participant or community input and participation into the development and testing of the intervention. Common "formal" methodological techniques used to ensure input are in-depth interviews, focus groups, and cognitive interviews. In addition, "informal" techniques can be used to assess the feasibility and suitability of interventions such as having an ongoing community panel review protocols and study materials.
Lesson 7: Evaluate All Stages of the Intervention, Including Cost Effectiveness
All stages of an intervention need to be assessed along a variety of dimensions to determine the overall effectiveness. For example,interventionists should not only evaluate the overall outcome of the program (eg, number of screening mammograms completed) but all of the key components that occur upstream of the behavior. These include the degree of community participation in the design of the intervention, barriers and facilitators to participation, attitudes about the intervention (from all groups involved),and changes that might be made. It is only through the evaluation of each component throughout the implementation phases that improvements can be made or suggested.
Lesson 8: Consider How to Sustain and Build on the Intervention, if Appropriate
Most of the interventions described here did not plan how to sustain the program within the targeted setting after the initial research question has been answered. The ultimate goal is to achieve an ongoing program that meets the needs of the targeted group or community, building on strengths and previous efforts when appropriate. Consideration also needs to be given to the concept of saturation to determine when there is sufficient evidence of effective strategies and thus, the need to redirect cancer control intervention studies to underutilized areas such as colorectal cancer in older populations.
Lesson 9: Consider the Health of Aging Women, and Aging Populations in General, in an Integrated, Holistic Manner Although there is value in conducting targeted interventions around a single behavior that might be most relevant to a particular group, there is a growing recognition that the overall health of populations can and should also be addressed. For example, interventions that stress topics such as providing social support, taking control of one's own health, integrating within a community, or establishing peer-to-peer contacts may lead to improvements across cancer screening behaviors because older adults are empowered to be active health care consumers. An example of an integrated approach addressing the behaviors in this report would be one that focused on taking control of one's health through keeping track of preventive services that are needed. The cost effectiveness of such integrated approaches, compared to targeted, individual behaviors, needs to be assessed.
Discussion
Mammography and cervical/colorectal screening by older women is underutilized. The goal of intervention efforts should be to communicate the importance of making cancer screening a habit, keeping in mind the need to balance informed decision making and clinical judgment in making screening decisions in older people. 6 While a number of effective interventions have been deemed feasible, not many of them have considered that beliefs as well as other barriers may be different for older women and thus interventions may require different strategies across the life span. 7 Although progress has been made, many studies continue to omit the use of theory and neglect to assess the needs of the target group or evaluate the effectiveness of the intervention. Other studies fail to take into account differences in age, ethnicity, and cultural heritage. Failure to include these elements in interventions designed to increase early detection significantly reduces the chance that older women will make cancer screening a regular and consistent habit. 7 This review of the literature may provide some useful insight to those planning and reporting communityoriented cancer control interventions, especially those targeting older women. The lessons learned from these studies should guide investigators in strengthening their research protocols. Of utmost importance, these lessons can also serve as a starting point for researchers and communities in framing their cancer control programming needs. An investment of health care resources in older women is a necessity as our society begins to age dramatically. Community-based and clinical cancer control programs will require an understanding of how to keep older women healthier and how to improve their health outcomes.
